Generation of nitric oxide by a nitrite reductase activity of xanthine oxidase: a potential pathway for nitric oxide formation in the absence of nitric oxide synthase activity.
Nitric oxide (NO) synthesis is well-known to result from the oxidation of L-arginine by a family of NO synthases (NOS). However, under hypoxic conditions this mechanism of NO synthesis may be impaired and NO is formed by a NOS independent mechanism. This study was designed to examine the reduction of nitrite to NO by xanthine oxidase (XO) under hypoxia, because the bacterial nitrate/nitrite reductases have structural similarity to XO. We found that both purified and tissue containing XO catalyze the reduction of nitrite to NO, as demonstrated using a chemiluminescent NO meter. This redox reaction requires NADH as an electron donor, and is oxygen independent. The inhibitory profiles suggest that reduction of nitrite takes place at the molybdenum center of XO whilst NADH is oxidized at the FAD center. Heparin binding of XO caused an increase in the catalysis of nitrite reduction. The XO-catalyzed generation of NO may be important in redistribution of blood flow to ischaemic tissue as a supplement to NOS, since both nitrite and NADH have been shown to be elevated in hypoxic tissue.